pointed out that cultures die rapidly at 37 C and room temperature, and at 4 C would survive for 2 weeks on solid medium but less in liquid medium. At -20 C or lower, her cultures survived 6 to 12 months. She was not successful with lyophilization. Smith and Sasaki (1958), as well as Razin and Argaman (1962), observed that PPLO resisted freezing and thawing. Ford (1962) studied the "T" strains and noted that they remained viable for 16 days at 4 C, for 90 days at -20 C, and that they resisted lyophilization.
loss in viable numbers from 12 months of storage, and no changes in the organisms were apparent. There was considerable variation from strain to strain in resistance to alternate freezing and thawing. Of 16 strains tested, 13 withstood the freezing and thawing better than did the bacterium Escherichia coli. At 5 C, again, there was considerable variation in survival between strains. The saprophytic strain, C-15, showed no apparent loss after 9 weeks at 5 C. Most other strains showed rather rapid loss of viable numbers when stored at 5 C. Gray and Turner (1954) observed that about 1 % of the bovine pleuropneumonia organisms remained viable after the freeze-drying process and 41 months of storage at 4 C. Conrad (1958) studied the effect of lyophilization and storage on four strains of Mlycoplasma [formerly called pleuropneumonia-like organisms (PPLO)] of avian origin. He found that there was little change in the percentage of survival from the first day after the freeze-drying process through 831 days, and that the rate of survival ranged from 16 to 33%. Klieneberger-Nobel (1962) pointed out that cultures die rapidly at 37 C and room temperature, and at 4 C would survive for 2 weeks on solid medium but less in liquid medium. At -20 C or lower, her cultures survived 6 to 12 months. She was not successful with lyophilization. Smith and Sasaki (1958) , as well as Razin and Argaman (1962) , observed that PPLO resisted freezing and thawing. Ford (1962) studied the "T" strains and noted that they remained viable for 16 days at 4 C, for 90 days at -20 C, and that they resisted lyophilization.
In this report, studies of survival of Mycoplasma strains stored at various temperatures and in the lyophilized state are described. The effect of alternate freezing and thawing was also included. Most of the strains studied were of avian origin. Three human, a saprophytic, and three canine strains were also included.
MATERIALS AND METHODS
Organisms, media, and colony-count method.
The 19 strains of Mycoplasma of avian origin were: S-6, F, PG-31, 54-537, J, PG-16, C, A-5, Tu, BP-8, NY, PSU-4, R85A, I, 0, PG-30, HPR-15, SA, and AN (Kelton and Van Roekel, 1963) . Also included were strains 4330, 07, and 39 of human origin, PG-13, PG-14, and PG-15 of canine origin, and a saprophyte, C-15, isolated from compost (Kelton, Gentry, and Ludwig, 1960 The colony-count method and media for mycoplasmas were described previously (Kelton, 1960) except for a modification in the agar medium. Agar medium was prepared with 5 g of Heart Infusion Agar and 2 g each of Heart Infusion Broth, yeast extract, and Proteose Peptone No. 3 (all from Difco) in 200 inl of distilled water. The pH adjustment and preparation of plates were as described previously.
Lyophilization. Broth cultures (48-to 72-hr) were mixed with equal amounts of sterile skim milk (10 g of powdered milk added to 100 ml of distilled water, then autoclaved). Amounts of 1 ml of the mixture were transferred to freezedrying ampules of 3-ml capacity. The cultures were shell-frozen in alcohol and dry ice and STORAGE OF MYCOPLASMA placed immediately onto a freeze drier. The vacuum reading was usually about 80 ,u, and the tubes were left on the machine 5 to 6 hr. They were removed by sealing with an oxygen torch. The cultures were stored in mechanical freezers, at -65 C during the past 2 years and prior to that time at -26 C. Cultures of each strain were reconstituted a few days after the freeze-drying process and at intervals of about 1 year thereafter. Strains 54-537, HPR-15, N, and NY have been in the lyophilized state for 3 years. All other strains were lyophilized 4 years ago.
Storage at -65 C. Broth cultures (48-to 72-hr) were assayed to determine the number of viable organisms, and then 0.5-ml amounts were distributed into 2-dr screw-cap vials and stored at -65 C. Vials of each strain were removed each month through 12 months, and the number of viable mycoplasma was determined.
Storage at -26 C. Amounts of 0. PG-14, and 14; 4330, 07, 39, 15; SA and Tu, 16; R85A, 17; and C, 18. Effect of freezing and thawing. The counts after thawing and refreezing at weekly intervals are shown in Table 2 .
Storage at 5 C. The counts after storage at 5 C are shown in Table 3 . Several strains presented stunted colonies; other strains required longer incubation to produce the colony after the culture w-as in storage.
DISCUSSION
At -65 C, however, the mycoplasmas were stored for 12 months without any apparent change in the organisms. Strain NY, with about 90% loss, showed the greatest decline in viable organisms after 12 months of storage at -65 C.
About 85% of this loss w-as apparent after the first month of storage and probably resulted from the freezing and thawing. In the experiinent on the effect of freezing and thawing, this strain showed a reduction of about 99% after the first thaw. 
